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(CL 192—7)

9 Claims.

My invention relates particularly to torque
equalizing devices for governor controlled spring
driven mechanisms such as are employed in
spring driven motion picture cameras.

The general object of the invention resides in
the provision :of a novel and effective torque
equalizing device which is particularly -adapted
for incorporation in a spring driven multiplying
gear transmission train and particularly in a
governor controlled transmission train of & mo-
tion picture camera, having in mind compact-

ness, unitary structure and convenient incorpo- .

ration in transmission trains of existing design
without undue alteration. .

The invention will be. better understood by

© reference to the accompenying drawings in
" which—

Figure 1 is a side elevational view, partially
in sectlon, of & motion picture camera embodying
the torque equalizing device of my invention;

Figure 2 is a partial sectional view substan-
tially on the line 2—12 of Pigure 1;

Figure 3 is an axial elevational view of the
torque equalizing device with parts in section;

Figure 4 s s partial ssction substantially on
the line 4—£ of Figure 3;

Figure b i3 a perspective view of the main parts
of the torque equalizing device showing them in
axially spaced relation;

Figures 6 and 7 are partial views in elevation
similar toc Pigure 3 with parts omitted and with
parts in section and showing parts in different
poesitions; and

Figure 8 i1s a partial section substantially on
the line 8—38 of Figure 3.

Referring to the drawings, | designates a mo-
tion picture camera casing within which is se-
cured s mechanism frame comprising frame
plates 2 and 3 secured In spaced parallel rela-
tion. ' See Pigures 1, 2 and 4. A spring motor,

10

156

20

of the spring motor for rotation therewith and
meshes with a rotatable spur gear pinion 8. A ro-
tatable spur gear 8, coaxial with the pinion 8§
and connected to be driven therefrom by my
torque equalizing device hereinafter described,
meshes with a rotatable spur gear i{ which
meshes with a rotatable film takeup spindle spur
gear 2. A rotatable spur gear §3 is secured in
coaxial relation with the gear {{ and ieshes
with & rotatable spur pinion 14 from which the
mechanism of the camera, not shown, is driven.

A rotatable governor shaft 6 is carried on the
freme plate 2 and is driven from the pinion {4
by means of a rotatable spirel gear {6 secured
in coaxial relation with the pinion {4 and mesh-
ing with a spiral gear pinion {7 fired on the
governor shaft. The governor shaft drives an
adjustable centrifugal speed governor, generally
designated at 18, for effecting uniform operating
speeds of the gear train and the mechanism
driven thereby, and the governor is adiusted for
different uniform speeds from the exterior of the.
camera by means of a calibrated dial (9 oper-
atively connected with the governor by means
of a link 21,

The gear pinion 8, which meshes with the pri-

~ mary drive gear 7 and Is driven thereby, Is fixed
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generally designated at 4, is disposed within the °

casing and includes a power spring § having the
inner end thereof secured with a rotatable hub 6
for driving the same, the spring being manually
wound from the exterior of the casing in a man-

ner unnecessary to be described. The hub 8 ex- -

tends between the frame plates 2 and 3 and is
rotatably mounted thereon in a usual manner,

A multiplying gear transmission train driven
by the spring motor is disposed between the frame
plates 2 and 3 and serves to drive the camera
mechanism, not shown, from the motor and this
transmission train consists as follows:

Referring particularly to Figure 1, a primary

45

50

on a rotatable shaft 22 extending across between
the frame plates 2 and 3 and rotatably mounted
thereon by mesans of bearings 28 and 24, es shown
in Pigure 4. An axially bored clrcular disk 28 is
secured, as designated at 28, with the shaft 22
and with the gear pinion 8 for axial rotation
‘therewith, and the major portion of the periphery
of the disk provides an external radially facing
surface of revolution 271 thereon, See Figures 4
to 8.
The gear 8 is in the form of a ring gear having
a stepped axial bore forming outer large bore
portions 28 and a small bore portion 28 therebe-
tween and oppositely facing axially facing shoul-
ders 3| between said bore portions, and the sur-
face 21 of the disk 25 is rotatively engaged in
the small bore portion 29 of the ring gear for
relative angular movement of the ring gear and
disk, the ring gear being thus carried by the disk
and the ring gear and disk being coaxially rotat-
able. The small bore portion 28 of the ring gear
is provided with a recess 32 open at the bore
thereof and at the shoulders 81, and the disk
28 is provided with a radial projection 38 extend-
ing into the recess 32, the ingular extent of the

_ projection being less than that of the recess so

that the ring gear and disk are relatively angu-

drive spur gear 7 is secured on the driving hub 65 larly movable.
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Two resilient split rings 34 are disposed on op-
posite sides of the disk 28 and ring gear 9 and
respectively within the large bore portions 28 of
the ring gear in axial correspondence therewith
and are axially engageable with the shoulders 31

and correspondingly engageable with the axial

faces 35 of the disk. The resilient rings 34 are
radially flexible and their external radially facing
surfaces 86 are disposed eccentrically of their
internal radially facing surfaces 37 in such rela-
tion that they increase in radial thickness from
their ends -toward the intermediate portions
thereof to equalize their radial flexure angu-
larly thereabout. The rings 34 are provided with
lugs 38 spaced angularly thereabout and pro-
jecting radially outward therefrom and having
their outer ends equidistant from the internal
surfaces 37 and engageable with the surfaces
of the large bore portions 28 of the ring gear 9

to position the rings 34 with the internal sur- :

faces 371 concentric with the ring gear 9 and
disk 25, as best shown in Figure 3.

Studs 38 provided with intermediste enlarged
spacing portions 41, as best shown in Figure 8,

are spaced angularly about the resilient rings

34 and, extending across between these rings,

have their ends engaged with press fits in aper--

tures 42 respectively through these rings, see also
Figures 3 and 5, to secure these rings in axially
spaced relation and thus to axlally position each
ring in.the direction away from the correspond-
ing shoulder 31 of the ring gear 9 and tc axially
position the ring gear with respect to the disk
2% by reason of the rings 34 axially engaging
the shoulders 3! and correspondingly engaging
the axial faces 35 of the disk.

Two of the studs 38 extend through the re-
cess 32 of the ring gear 9, as best shown in Fig-
ures 6 and 7, and are secured respectively with
corresponding ends of the rings 34, and one of
.these studs engages a radial side 43 of the recess
to angularly connect corresponding ends of these
rings with the ring gear 8§, and the cther of
these studs engages in a radial zlot 44 through the
radial projection 33 of the disk 28 to angularly
connect he other corresponding ends of the rings
38 with the disk. The remainder of the studs
39 extend through relatively large spertures 45
through the small bore portion of the ring gear
8 and serve merely to secure the rings $¢ in
axially spaced relation. See particularly Fig-
ure 8.

And so0 connected with the disk 28 and the ring
gear 8, the rings 34 form @ resilient driving con-
nection therebefween and these rings are radially
flexible responsive to torque between the disk
and ring gear. Accordingly, as the disk 25, which
constitutes the driving member of the device, is
rotated in the direction of the arrow in Pigure 7,
it drives the ring gear 3, which constitutes the
driven member of the device, in the correspond-
ing direction through the rings 4. Assuming
that there is little or no torque between the disk
28 and the ring gear 9, the rings 38 remain in
thelr normal radially expanded condition as
shown in Pigure 7. However, as the torgue be-
tween the disk 2§ and the ring gear increases,
the rings 34 are radially flexed in the contracting
direction responsive to this torque with conse-
guent contraction of the intemal ‘surfaces 37,
28 shown in Flgure 6.

Concentrically bored brake rings 48 are dis-
posed on opposite sides of the disk 2§ and have
their external radially facing surfaces 47 fric-
tionally engageable by the internal surfaces 37
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of the rings 34, and shouldered and headed studs
48, -angularly spaced asbout the axis of the disk
2% and press fitted into apertures 48 through the
disk, engage the bores 81 of the brake rings and
axially facing shoulders 52 of these bores and
thus carry the brake rings for rotation with re-
spect to the disk, as best shown in Figures 3
and 4. Stationary studs 53 and 34 are respec-
tively secured on the frame plates 2 and 3 and
respectively engage radial slots 55 of the brake
rings 4§ to hold .the same against rotation.
As the resilient rings 34 are radislly flexed in
the contracting direction responsive to the torque
between the driving disk 25 and the driven ring
gear 9, as hereinbefore described, the internal
surfaces 37 of the rings 34 are contracted into
frictional engagement with the external sur-
faces 47 of the brake rings 46 with & pressure
varying with the amount of said torque, thus
equalizing the torque exerted by the ring gear

8. Thus, while the energy of the power spring -

5 graduaily diminishes as it unwinds in driving
the gear transmission train and mechanism of
the camera, the equalizing device equalizes the
torque exerted by the ring gear 8, so that the
speed governor (8 is not subject to variances in
torque incident to diminishing energy of the
power spring and is consequently more effective
in maintaining a uniform speed of the camera
mechanism. .

While I have thus descrlbed my invention, I
de not wish to be limited to the precise details
described, as changes may. be readily made with-
out departing from the spirit. of my invention, but
having thus described my invention, I claim as
new and desire to secure by Letters Patent the
following:

1. In a device of the character described, the
combination of coexial rotatable driving and

40 driven members, driving means operative be-
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tween said driving and driven members compris-
ing a resilient split ring disposed in axial corre-
spondence and having its ends respectively con-
nected therewith and being radially flexible re-
sponsive to torque therebetween, said ring in-
creasing in thickness from its ends toward the
intermediate portion therecf, and & brakes mem-
ber having a radially facing surface of revolu-
tion frictionaily engageable by said ring respon-
sive to flexure thereof to equalize the torque ex- |
erted by said driven member, ’
2. In & device of the character described the
combination of coaxial-rotatable driving and
driven members one of which ig provided with
an axial bore, driving means operative between
said driving and driven members comprising a
resilient split ring disposed within said bore in
axial correspondence and having its ends re-
spectively  connected with said driving and
driven members and being radially flexible re-
sponsive to torque therebetween, said ring in-
creasing in radial thickness from its ends to-
ward the intermediate portion thereof and pro- -
vided with lugs spaced angularly thereabout and
projecting radially outward therefrom and hav-
ing their outer ends equidistant from the in-
ternal radially facing surface of the ring and
engageable with the surface of said bore, and &

- stationary brake member having an external ra-
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dially facing surface of revolution frictionally en-
gageable by said internal surface of said ring
responsive to flexure of said ring to equalize the
torque exerted by said driven member.

3. In a device of the character described, the
combination of coaxial rotatable driving and
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driven members a first of which is provided with
an axial bore and the second of which is pro-
vided with an external radially facing surface
of revolution rotatively engaged In sald bore for
relative angular movement of sald members,
driving means operative between said driving and
driven members comprising a curved resilient
member -disposed in axial correspondence and
connected at spaced points therealong respec-
tively therewith and being radially fiexible re-
sponsive to torque therebetween, and a stationary

10

brake member having & radially facing surface -

of revolution engageable by said resilient mem-
ber responsive to flexure thereof to equalize the
torque exerted by said driven member.

4. In a device of the character described, the
combination of coaxial rotatable driving and
driven members & first of which is provided with
an axial bore and the second of which Is pro-
vided with an external radially facing surface of
revolution rotatively engaged in sald bore for
relative angular movement of szigd members,
driving means operative between said driving
and driven members comprising & resilien{ spiit
ring disposed within seid bore in axial corre-
spondence znd having its ends respectively con-
nected with said driving and driven members and
being radially fiexible responsive fo torgue there-
between, s brake member having an exiernsl
radially facing surfece of revolution frictionally
engageable by the internal radially facing sur-
face of said ring responsive to fexure of sald
ring and carried by sald second member for ro-
tation with respect thereto, and statlonery means
engaging said brake member and holding the
same against rofation,

5. In a device of the charactsr described, the
combination of cosxial rotateble driving and
driven members & frst of which s provided with
a stepped sxial bore forming large and small
bore portions and an axislly facing shoulder
therebetween snd said small bore portion being
provided with & recess open at the bore theresd
sng at sald shoulder and the second of which

members is provided with en external radially |

facing surface of revelution rotatively engaged
in $he bore of sald small bore poriion for rels-
tive angular movement of seld memiberz and
provided with a radial projection extending int
said recess, driving means operative belwesn g2
driving and driven members comprising & n
ient split ring dispossd within sald large ““:3?
portion in axial correspondence with szid driving
and driven members and engageabﬁm againgt sald
shoulder and provided st its ends with projec-
tions extending into sald recess ﬂm{ reg mwiwi“
angularly engaging 2 radial side of grid revess
and said first mentioned orojecticn to sz’mtsgiy
connect the ends of sald resiiient mnemiber re-
spectively with sald driving and driven mermbers
and said ring being radially. Sexible responsive
to torque between sald driving ang driven mem-
bers, positioning means sxially postficning seld
ring in the direction away from ssld shoulder,
and & stationary braks member having oo ¢E-

~ ternal radially facing suriace of wsvoﬂmﬁm fric-
tionaliv engsgeable by the internsl radially fac-
ing surfacs of sald ring responglive io Hewure of
soid Ting 1o equalize the torgue exected by sald
driven member.

8. In n device of the character described, the
combination of coaxipl rotatabls driving and
driven members o Arst of which s provided with
s Stepped axial bore forming large amd small
bore portlons and an axially facing "&?@m‘“ﬁr
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therebetween and said small bore portion being
provided with a recess open at the bore thereof
and at said shoulder and the second of which
members is provided with an external radially
facing surface of revolution rotatively engaged
in the bore of seid smnall bore portion for rela-
tive angular movement of said members and pro-
vided with a radial projection extending into said
recess, driving means operative between said
driving and driven members comprising a resil-
ient split ring disposed within said large bore
portion in axial correspondence with said driv-
ing and driven members and axially engageable
against sald shoulder and correspondingly en-
gageable with said second member axislly there-
of and provided at its ends with projections ex-
tending into said recess and respectively angu-
larly engaging o radial side of said recess and
said first mentioned projection to drivingly con-
nect the ends of said ring respectively with sald
driving and driven members, said ring belng
radially Aexible responsive to torque between zald
driving and driven members and increasing In

radial thickness from its ends toward the inter-

mediate portion thereof and provided with lugs
spaced sngularly thereabout and projecting re-
dially outward thersfrom and having their outer
ends equidistant from the Internal radislly fec-

ing surface of the ring and engzgeable with the
suriace of seld enlaerged bore perilon, position-
ing means axially positioning said ring.in
direction sway from sald shoulder,
tlonary brakes member having an el
dially fecing surface of revolutlon frict
gageable by said internal surfage of
responsive to Hexure of said ring (0 e
torque exeried by sald driven memb
© 7. In o device of the charasier described, the
combinetion of coaxial rotaiable d;m, ng r«m&i
driven members & fivst of which is’m'ovme’h wwith
an axial bore therethrough end the szcond of
vmich is provided with an external radially fnc-
inz surface of revolution rotatlveiy r:.m?med in
s0id bore for relative sngular movemant of sald

members, driving means operative betwesn gaid

driving and driven members comprising curved
resilient members disposed on opposiie sldes of
said driving and driven members in axial corre-
spondence and each connected ot spaced polnts
therenlong therewith and seid resilient members
being oppositely exlally engagezble with both
thereof and helng radially flexible respounsive to
torque therebstween, positioning meang avially
nositioning said resilient members 2gainst sep-
ration, and statlonary brake members having ra-
dially facing surfaces of revolutlon respsctively
engageable by sald resilient members responsive
to flexure thereof to egualize the torgue exeried
by said driven membear

8. In & device of the character deseribed, the
combination of rotaiable cooxmlal driving and
driven members o first of which is provided with
an axial bore thersthrough end the second of
which 1s provided with an external radislly fac-
ing surface of revolutlon rotatively emgaged in
said bore for relaiive angular movement of sald
memabers, driving means operniive bebtwesn sald
driving and driven members comprising regilient
split rings disposed on opposite sides of sald driv-
ing end driven members in axial correspondence
and each having its ends respectively conmested
therewith and sald rings being opposttely axlally
engegeable with both $hergof and belng radially
flexible responsive to forgue therebebween, studs
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extending across between said rings and through
openings through one of said driving and driven
members and secured with said rings to main-
tain the same in axially spaced relation and
stationary brake members having radially facing
surfaces of revolution respectively engageable by
said resillent members responsive te flexure
thereof to equalize the torque exerted by said
driven member.

9. In a device of the character described, the
combination of rotatable coaxial driving and
driven members a first of which is provided with
& stepped axial bore forming outer large bore
-portions and & small bore portion therebetween
and oppositely facing axial shoulders between
sald bore portions and said small bore porticn
being provided with & recess open at the bore
thereof and at said shoulders and the second of

which members is provided with an external

radially facing surface of revolution rotatively
engaged in said small bore portion for relative
angular movement of said members and provided
with a radial projection extending into said re-
cess, driving means operative between said driv-
ing and driven members comprising resilient split
rings disposed on opposite. sides of said driving
and driven members and respectively within said
large bore portions in axial correspondence with
- said driving and driven members and oppositely
axially engageable with said shoulders and cor-
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respondingly engageable with said second mem-
ber and studs extending across between said rings
and through said recess and secured respectively .
with corresponding ends of said rings and respec- -

tively angularly engaging a radial side of said
recess and said projection to drivingly connect

the ends of said rings respectively with said driv-

ing and driven members, said rings being radially
flexible responsive to torque between said driv-
ing and driven members and jncreasing in radial
thickness from their ends toward the interme-
diate portions thereof and provided with lugs
spaced angularly thereabout and projecting ra-
dially outwardly therefrom and having their
outer ends equidistant from the internal radially
facing surfaces of the rings and engageable with
the surfaces of sald large bore portions, concen-
trically bored brake rings disposed on opposite
sides of sald second member and having their
external radially facing surfaces frictionally en-
gageable by said internal surfaces of said resil-
ient rings responsive to flexure of said resilient

‘rings, mounting means on said second member

and engaging the bores of saild brake rings and
carrying the same for rotation with respect
thereto, and stationary members connected with
said brake rings and holding the sgme against -
rotation.

ALBERT S. HOWELL.



